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A progress report on . . . 
COMMERCIAL COTTON GROWIN 
The recommendations given in this article have been built 
up from the experience of the author in growing 200 acres of 
cotton in the Ord River area during the 1962-63 season for the 
Department of Agriculture, from findings made by Kimberley 
Research Station, and from discussions with the present farmers 
in the area. 
When a new form of agriculture is introduced into a new 
area techniques and ideas change rapidly as farmers become 
acquainted with their new environment and the new crops. The 
recommendations will therefore require constant revision. 
By W. J. TOMS, B.Sc. (Agric), Research Officer, Plant Research Division 
IN the extreme north-east corner of Western Australia the development of about 150,000 acres of "black" soil suitable for irrigation has begun. Some idea of the 
magnitude of this task is given by the fact that at present there are only 28,000 
acres of land irrigated in the irrigation districts of the south-west of Western Aus-
tralia. 
Sufficient water for 30,000 acres of 
farming land can now be stored in the 
diversion weir built across the Ord River 
at Kununurra, and, by the beginning of 
1964, 12 farmers will be working their 
farms, each comprising some 600 acres. 
In its natural state the land supports 
an open formation of small trees with a 
grass undercover. Clearing is not difficult. 
The Soils 
The soils were originally formed under 
a lake and the area of black "Kununurra 
clay" is relatively flat with a varying fall 
to the north averaging perhaps half an 
inch to the chain. Land grading has been 
easy and inexpensive. 
The black soil is largely uniform over the 
area to a depth of 5 ft. or more, but, as 
expected, becomes shallower towards the 
edge of the deposits. The organic matter 
content of the soil is very low, despite its 
colour, but It is a self-mulching soil and 
has a high content of calcium; free cal-
cium carbonate occurs in many places. 
Even hard structureless clods break down 
to give a pleasing soil structure after a 
few wetting and drying cycles. Loss of 
soil structure is unlikely to be a problem 
with repeated cultivation. 
Capillary action is strong in this soil and 
the tops of 8-inch ridges are rapidly wetted 
by furrow irrigation. The rate of infiltra-
tion of water drops off markedly as the 
soil is wetted beyond a depth of 3 ft.—so 
much so that losses of water through the 
profile should be insignificant. 
The soil does not supply enough nitrogen 
and phosphorus for maximum yields of 
crops recommended for the area and these 
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N THE ORD RIVER PROJECT 
elements must be supplied by using urea 
and superphosphate. Agriculturally, the 
soil is good and no problem has arisen 
when it has been continuously cropped. It 
has proved suitable for a large range of 
crops and fodders tested at Kimberley 
Research Station. 
Crops 
Crops at present recommended for the 
area are cotton, safflower, rice and linseed. 
These crops have been selected both for 
their suitability for the area and because 
satisfactory markets can be found. Of 
these crops, cotton should be the most 
profitable on an acreage basis, but requires 
the greatest capital outlay. 
First Year Operations 
In the early stages of the Project the 
State Government will contract to have 
400 acres of land prepared over a two year 
period for each incoming farmer. This 
preparation of land is carried out during 
the "dry" season from May to November. 
The land is cultivated during the following 
wet season by the farmer to control weeds 
and fill depressions caused by subsidence. 
In March or April, after the wet season, 
the farmer completes the cultivation and 
land planing of his land and is ready to 
grow a dry season crop of safflower or 
linseed, before growing a wet season crop 
of cotton on the same land at the end of 
the year. At present therefore, cotton 
grown by new farmers will be on land that 
has just matured a crop of safflower. 
This practice has a number of advant-
ages. Farmers have the opportunity of 
getting used to strange farming methods 
on a low-cost crop; poorly graded areas 
can be corrected and weeds are practically 
eliminated before the cotton is grown. 
The recommended procedure for grow-
ing cotton is outlined below 
A cotton crop being wat-
ered. Water flows Into the 
channel in the foreground 
and is siphoned into the fur-
rows. The land slopes away 
from the channel so the 
water runs down the furrows 
and into the drain at the 
far end of the field. The 
furrows In this crop are IS 
chains long. A siphon Is 
placed in every second fur-
row and when these are wat-
ered the siphons are flipped 
into the dry furrows. 
This system allows watering 
to proceed easily at night as 
no siphon has to be started, 
and channel stops do not 
have to be touched. The 
siphons are 11 ft. long and 
11 in. in diameter. They are 
the smallest bore that can 
be started satisfactorily by 
hand pumping. 
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Constructing the "gin" at Kununurra. The initial equipment installed will treat about 10,000 lb. of seed 
cotton an hour. The process removes the lint (the fibre used for making cloth) from the cotton seed, 
drying and cleaning the product in the process. The lint is then baled ready for shipment. A gin is big 
business. The press used for baling the lint is alone worth more than £20,000. 
COTTON GROWING OPERATIONS 
1. Destroy safflower stubble 
If the stubble were not destroyed extra 
nitrogenous fertiliser would be required 
and cultivations for weed control in the 
crop would be more difficult because of 
the trash fouling the weeding knives. 
The stubble should be burnt. If a run-
ning fire cannot be obtained fire harrows 
should be used. 
2. Cultivate the soil to a depth of about 
five inches 
It has been usual in the area to cultivate 
the dry land with a heavy disc plough or 
large offset disc cultivator, followed by 
cross discing. Although this has proved 
satisfactory it requires heavy machinery 
which most new farmers will not have. 
Two cultivations with chisel-pointed coil 
shank tynes will also do this job but not 
as well as the discs. 
An alternative procedure is to irrigate 
the land using the old furrows in the 
safflower. A week or more is allowed for 
soil to dry out and it is then worked with 
heavy rear mounted chisels. Spring or 
friction release tynes are necessary because 
of the number of stumps. The chisels are 
spaced at about 15-inch intervals so that 
the ground between is shattered by the 
working. 
It is essential that the soil be allowed 
to dry sufficiently before working. Gen-
erally, Kununurra clay dries out well to 
depth because of extensive cracking and 
good capillary action. When the top inch 
or two are dry the next few inches are 
sufficiently damp to give a good structure 
on cultivation. If the soil is cultivated 
dry, large rocklike clods are produced. If 
the soil is too moist ribbons of soil give 
the same unsatisfactory structure, and 
once a mulch of cultivated soil is formed, 
drying by capillary action and by way of 
cracks is greatly reduced. It is then 
difficult to cultivate at a depth greater 
than that achieved with the first cultiva-
tion. 
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DAIRYFARMERS: 
Want a dairy cleanser that 's sure, safe, 
easy to use and more economical than 
other detergents? 
GOLDEN FLEECE 
SUPERWASH 
A Dairy Supervisor tested Superwash and in his 
report found it to be superior to other detergents. 
It was easier to use for cleaning all dairying equip-
ment— from teat cups to milk cans. It washed 
away all odours quickly and surely, leaving the 
dairy clean and refreshed and all at a lower cost. 
Get your supplies of Superwash from your local 
Golden Fleece Agent. 
SUPERWASH CLEANS SAFELY, SURELY, AND AT A LOW C0S1 
A product of H. C. Sleigh Limited 
528-63 
Please mention the "Journal of Agriculture of W.A.," when writing to advertisers 
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APEX BLOOD AND BONE 
the better fertiliser for your crops 
"APEX" Blood and Bone resists leaching . . . lasts longer . . . 
the safest of all fertilisers because it does not burn foliage 
or roots. 
Apex Blood and Bone contains 6% Nitrogen and 15% Bone Phosphate for 
use on high value crops under the following conditions:— 
(a) Where long lasting Nitrogen can carry the crop through to 
maturity. 
(b) Where long lasting Nitrogen will reduce or eliminate side dressings. 
(c) Where Nitrogen side dressings are impractical due to height or 
density of crop. 
(d) Where soils are too light or sandy and won't hold Nitrogen near 
root zone. 
(e) Where soluble forms of Nitrogen will damage foliage or roots. 
Apex Blood and Bone contains trace elements in organic form and does 
not increase soil acidity. Apex Blood and Bone is insoluble and passes 
progressively into a soluble state. It cannot be leached on sandy soils 
until it is converted into soluble form. Apex Blood and Bone is non-
toxic . . . is not acid forming and it actually improves soil structure, 
increasing productivity of the soil for years. Safe too! because it does 
not burn foliage or roots. 
W.A. PRODUCE & HARDWARE CO. 
113 OXFORD ST., LEEDERVILLE 
Telephones: 81680, 8 3354 
Please mention Hie "Journal of Agriculture of W_A_," when writing to advertiser! 
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Kununurra clay cracks markedly on drying. Water 
from this 2 In. siphon ran Into this crack In very dry 
soil for over two hours. Lateral penetration through 
cracks was noted up to a chain away from the siphon. 
After the initial working the broken soil 
is allowed to dry out and a cross working 
using either coil shank cultivators with 
chisel points, or disc harrows, is given. 
Land prepared in this manner should 
be in better condition for cropping than 
that prepared as in the first method above. 
Also, virtually all weeds are destroyed. 
However, the preparation takes a lot longer 
and additional water is used, though this 
is partly offset by a lower requirement at 
the time of the first watering. 
Both methods should give satisfactory 
results. 
Before the land is irrigated the channel 
system should be cleaned out, using a 
mounted blade. Not only is this necessary 
to deepen the structures and to remove 
any weeds but it also seals the banks 
which crack appreciably on drying. 
3. Level the ground 
Any irregularities in grade that were 
obvious during the growth of the safflower 
should be removed by land planing. An 
overall land planing up and down the 
row should also be given. 
During this operation enough soil should 
be dropped adjacent to the channel bank 
(see later description of irrigation prac-
tices) so that there is a reasonable fall 
from the channel bank into the field. It 
is essential that there is no low spot at 
this critical point otherwise it will be diffi-
cult to confine water to individual furrows. 
4. Ridge up and apply urea 
Ridges with a maximum overall height 
of 8 in. and at a spacing of 40 In. are then 
thrown up with middlebusters mounted 
on the rear toolbar and fitted with a fric-
tion release mechanism (see illustration). 
Four ridges are thrown up at each pass 
of the machine. Although smaller ridges 
are quite satisfactory where the land has 
been prepared well, a large ridge can have 
a definite advantage where the slope is 
Middlebusters used for form-
ing ridges to grow the cotton 
plants on. This unit has 
gauge wheels and marker 
rods. The marker rods put 
a guide line on the soil for 
the tractor driver. The near 
marker on this unit Is In 
the raised position. The 
tynes have a release mechan-
ism so that damage Is limited 
when a stump Is hit. 
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irregular and small. Because of the good 
capillary action in Kununurra clay ridges 
8 in. high are readily wetted. 
During this ridging operation 80 lb. per 
acre of urea are placed in the soil, using 
mid mounted equipment. The urea is 
dropped on the surface of the ground in 
a band one inch to one side of the centre 
of the ridge being formed. It will be 
covered by about 4 in. of soil as the follow-
ing middlebusters throw up the ridge. To 
obtain a correctly positioned band of urea 
the knife applicators must be just touching 
the ground. 
If the urea is applied before planting, 
considerable time is saved during the 
actual planting operation. 
The superphosphate could also be ap-
plied at this time if appropriately placed 
in the row. An application of 20 lb. of 
superphosphate per acre would then be 
drilled with the seed at planting so that 
the germinating plant would have ade-
quate phosphorus while its roots were 
growing out to the main superphosphate 
band. This method should be quite satis-
factory but as it has not been tried it 
cannot be recommended at present. 
It is an obvious advantage to apply the 
fertiliser before planting if possible. One 
ton of fertiliser is used on each seven acres 
and the planting machine must be fre-
quently stopped to fill the bins. 
Urea has been recommended as the 
source of nitrogen rather than sulphate of 
ammonia because when transport costs 
are added to purchase price, sulphate of 
ammonia costs one and two thirds times 
as much as urea containing equivalent 
nitrogen. Although hot, humid conditions 
and an alkaline soil favour loss of nitrogen 
to the atmosphere from urea it is most 
unlikely that losses from urea placed a 
few inches deep in Kununurra clay would 
be sufficient to make it as costly a source 
of nitrogen as sulphate of ammonia. 
However, no quantitative experimental 
evidence is available on this matter. 
At Kununurra, cotton responded very 
well to applications of urea in the 1961-62 
and 1962-63 seasons. 
In 1963 it was obvious that no matter 
whether it is applied to the surface of the 
soil and washed in by rain, applied in 
solution in the irrigation water or banded 
and placed 2 in. deep close to the plants, 
urea takes two and a half to three weeks 
to give a visible response on cotton plants. 
Therefore application of urea before plant-
ing could be more beneficial than applica-
tion at seeding. 
Only part of the total requirement of 
urea is applied at this time. As November-
planted cotton tends to be tall, it is an 
advantage to not over-stimulate early 
growth by excessive application of nitrogen 
at planting. However, the cotton plant 
will use up two thirds of its total plant 
nutrients in the first third of its growth 
period and in the U.S.A. side dressing is 
recommended within 45 days of planting. 
6. Plant, and apply superphosphate (Nov-
ember 10-20) 
See discussion on time of planting 
(page 767) and rate of seeding (page 768.) 
The seed is sown i in. deep down the 
centre of the ridge, using a four-row cotton 
planter. A runner type opener is used. 
When planting into wet soil a rubber tyred 
drive wheel (zero pressure) is needed. 
However, old car tubes wired to the wheels 
have performed satisfactorily in an emer-
gency. In dry soil the small open centre 
press wheel may be superior. This wheel 
gives a loose ridge of soil over the seed. 
Polythene or rubber delivery tubes are 
recommended. 
Shallow seeding gives a quicker emer-
gence and a stronger seedling. Although 
plants will often grow through 2 or 3 
inches of soil it is advisable to make 
quite certain that seeds are not planted 
more than 1 in. deep. A ruler should be 
used when measuring the depth of plant-
ing; seeds planted at a depth of an inch 
or more give the impresesion of being 
much shallower when viewed in the field. 
Planting of each section of crop should 
be carried out as quickly as possible so 
that the seed does not lie in the soil for 
long periods before irrigation. 
At the time of planting, 224 lb. of super-
phosphate per acre is banded along the 
ridge 2 in. below and 1 in. to the side of 
the seed. 
Positioning of the superphosphate is not 
critical as long as it is not placed with 
the seed or directly below it. It should 
be deeper than the seed and no further 
than three inches from it. 
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To get the superphosphate applicator 
s tandard to fit on its tool bar, close 
enough to the centre of the ridge (1 in. 
to the side of centre) it is necessary to 
grind off the raised metal former where 
the tool bar is bent. 
Rate of Superphosphate 
An application of 224 lb. of superphos-
phate to cotton grown on "new" land has 
been shown to be adequate a t Kimberley 
Research Station, al though the position is 
not clear for cotton following safflower 
crops. As an average crop of seed cotton 
(lint and cottonseed) removes phosphorus 
equivalent to about 250 lb. of super per 
acre, it is likely t ha t even more than 
2 cwt. of super per acre will be required 
when cotton is grown continuously on the 
same land, particularly as yields are 
increased. 
As 2 cwt. of super costs about £2 9s. a t 
Kununurra and this is only a small item 
in the total cost—the whole outlay being 
covered by an increased yield of only 50 lb. 
of seed cotton per acre—no less t han the 
recommended 2 cwt. of super should be 
applied. 
Fertiliser uni ts on cotton planters have 
a vertically opening slide over each of the 
feed stars. The degree of opening of this 
slide determines the ra te of application of 
fertiliser. This method of varying the rate 
of application is unsatisfactory. Any small 
lumps of fertiliser sit on top of the star 
and block the slide opening, giving variable 
rates . The slide should be completely 
closed and the ra te varied by changing 
drive sprockets and size of the fertiliser 
star. The fertiliser is t hen forced through 
the opening by the teeth of the star and 
any lumps are crushed. 
7. Form up ridges adjacent to the channel 
banks 
During the ridging operation, the tractor, 
with rear mounted middlebusters, a p -
proaches the channel bank every second 
pass it makes across the field. This means 
t ha t every a l te rna te group of four ridges 
is not formed up for a distance equal to 
the length of t he t ractor from the channel 
bank. 
This area is levelled by a cultivation 
with rear mounted tynes with chisel points, 
and a machine which may be called a 
"head ditch furrower" is then pulled along 
the area across the direction of the fur-
rows. This machine drags the soil into a 
ridge, is manually tripped at the appropri-
ate time so t ha t it deposits its load in line 
with a ridge in the paddock and then 
locks to collect a further load. The head-
ditch furrower has worked satisfactorily 
and farmers have made machines large 
enough to cover the unridged area in two 
passes across the field (see illustration.) 
8. Irrigate planted areas (November 13-
November 22) 
(See section on page 771 concerning 
method of irrigating). 
When a complete bay has been planted 
it should be watered while planting con-
tinues on another bay. 
All furrows should be watered simul-
taneously. If the land has not been 
watered since harvesting the safflower, 
about 6 in. to 8 in. of water should be 
needed to wet the soil and two 1£ in. 
siphons per furrow should be used. 
where tractors turn adjacent to the head ditch (chan-
nel). During furrowing the furrows can only be 
formed to within a tractor's length of the channel 
bank. The unfurrowed section Is cultivated to level 
It and the machine Is then pulled across the area. 
The metal blades scrape up soil until the machine la 
In line with a ridge, when a trip mechanism Is released 
so that the blades turn through 90 degrees, dropping 
the scraped soil to form a continuation of the paddock 
ridge. As the machine continues forward soil is scraped 
up by the blade In contact with the soil and the process 
repeated. This machine works very well In cultivated, 
fairly dry soil. 
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In any case watering should not be 
allowed to take longer than 18 hours on 
any one area, otherwise a poor germination 
could result on sections of row adjacent to 
the channel. This first watering is the 
most critical as regards the effect of time 
taken to irrigate, on plant growth. This 
first watering cannot be too rapid as long 
as the ridges are wetted right to the top. 
Thorough wetting is most important as 
the seed is planted shallow and tem-
peratures of over 100° F. can be expected 
every day at this time of the year. 
Excellent germination and emergence 
can be expected in the Ord River Project 
area. Capillary action in Kununurra clay 
is most pronounced and even large ridges 
are wetted quite satisfactorily. 
9. Give second irrigation 
A second irrigation is given five days 
later, or at a time determined by growth 
of the seedling in relation to the drying 
of the soil surface. 
One siphon in every second row is used 
and when these rows are watered, the 
siphons are shifted into adjacent furrows. 
If watering is delayed longer than five 
days (two to three days after emergence) 
the seedlings could be temporarily set 
back. Surface temperatures of dry "black" 
soil are high and accentuate the effect of 
shortage of moisture on the plants. 
10. Cultivate for weed control (November 
23-December 3) 
Using mid-mounted row cultivators the 
the inter-row area is cultivated for control 
of weeds. 
Knife weeders or sweeps are used to 
cultivate the ridge. The knives are so 
attached that they throw dirt into the 
rows smothering young weeds, rather than 
having the shanks operating near the 
cotton so that dirt is thrown away from 
the row. 
Two knife-weeders are used in each side 
of each ridge, although in some cases one 
weeder each side has been satisfactory. 
Protection of the young seedling from 
being covered with soil is generally un-
necessary, although shields can be used. 
A rotary weeder wheel should shield the 
plants yet still allow small clods to fall 
between the plants and control weeds 
within the rows, however this has not been 
tried. During this operation, ridges are 
reshaped and furrows are cleared out by 
rear mounted Alabama sweeps or similar 
implements. 
Turning the tractor on the furrows near 
the head ditch during this operation 
should not do enough damage to warrant 
the use of the head ditch furrower. 
11. Irrigate weekly 
The cotton is watered at weekly intervals 
after the first two waterings. 
About 2£ in. are required each watering. 
Using IJ in. siphons with a head of about 
8 in. it takes about nine hours to water 
rows 15 chains long. At night the irrigator 
uses a battery powered light attached to a 
plastic helmet. The battery is carried on 
a belt around his waist. This leaves both 
hands free. Cotton planted in November 
should require about 36 in. of water apart 
from that received as rain. 
These Alabama sweeps are 
carried on a rear mounted 
toolbar and re-form the fur-
rows and ridges when used 
behind mid mounted culti-
vating equipment. A sweep 
in approximate operating 
position is seen on the right 
of the picture. 
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LOW COST WATER SUPPLY FOR DOMESTIC 
OR AGRICULTURAL USE 
Jabsco have proved in every way to be. 
outstanding in performance and provide: 
more capacity for size than any other 
pump on the market. Simple gearless 
design means one moving part and high 
operating1 efficiency, easy servicing with-
out removal from installation. Easily 
fitted, too. For economy, performance 
and reliability — Insist on Jabsco. 
SELF-
PRIMING PUMPS 
YOUR EQUIPMENT SUPPLIER RECOMMENDS GUARANTEED JABSCO PUMPS 
if Food and Dairy Factories prefer Jabsco if Industry and Processing rely on Jabsco if Homes and Farms use Jabsco. 
Factory Representatives for Aust.and N X : Centrifuge Engineering (Sales) Pty. Ltd., Box 5328,G.P.O.,Sydney, N.S.W. 
GRUBBING 
Is a One Man Job 
For Stumps—Large or Small, Green or Dry, Short or Head High 
The Enormous Power of a - - -
MONKEY GRUBBER 
- - - Easily Accomplishes the Task 
Removing the most stubborn obstacles cleanly, with most roots intact 
Easy to handle, simple to operate, expeditions—its only need, regular oiling 
The standard equipment will clean up everything over 1J acres from one anchorage 
Multiplies the power at the handle 260 times 
Each part designed for simplicity, easy handling, and long trouble-free service 
A Time Saver and Profit Maker 
Available from 
McLean Bros. & Rigg McPhersons Ltd. The Bairds Coy. Ltd. 
Harris Scarfe A Sandovers Ltd. J. & W. Bateman Ltd. 
Co-operative Wholesale Services Ltd. 
TREWHELLA BROS. PTY. LTD., The Jack People TRENTHAM, VIC. 
K N H I M M O U H M "Journal of Agriculture oi W.A.," « k n wrtHna to •dvarttun 
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NEW 129 in. w.b. 1 TONNER JSS 
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NEW 190 in. w.b. 6 TONNER 
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W I T H N E W / , L O N G E R W H E E L B A S E M O D E L S 
. . N E W E N G I N E S I N T H E R A N G E -
DODGE TRUCKS 
SET THE PACE 
NEW 1 TONNER. New, 129 in. w.b. chassis 
in addition to popular 114" w.b. models. 
Takes a full 9 ft. body. "Express" per-
formance with the "Slant Six" 133 B.H.P. 
engine. 
NEW 2 TONNER. New 153 in. w.b. chassis 
to provide a 12 ft. body. Has the big 225 cu. 
in. "Slant Six" engine. Two wheelbases 
(129", 153") and 6 G.V.W.'s now available 
in Series 3 range. 
NEW 3 TONNER. Existing 160 in. w.b. 
model supplemented by new 175 in. w.b. 
chassis engineered for 15 ft. 6 in. body. 
Three ton models now with choice of two 
engines—313 cu. in. "High Torque" V8 or 
Heavy Duty 225 cu. in. "Slant Six". 
NEW 6 TONNER. New, 190 in. w.b. 6 tonner 
to take 17 ft. 6 in. body. With the existing 
160 in. and 175 in. w.b. models, Dodge now 
offers operators the most complete range 
available in 6-7 ton trucks. 
NEW HEAVY DUTY "SLANT SIX" 
ENGINE. Choice of two high performance 
engines with Dodge Series 4 and 5 models. 
Massive 313 cu. in. 182 B.H.P. "High 
Torque" V8 or Heavy Duty 225 cu. in. 
"Slant Six". 
NEW SPECIAL MODEL SERVICE. For 
variations of standard Dodge models to 
suit your special needs, see your Dodge 
Dealer. 
D E P E N D A B L E D O D G E T R U C K S B Y C H R Y S L E R 
• t o w * nwntiwi th» "toumal e* Aerieujnjnj ot WJL," wfcan writins to M v v r n M n 
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During the very hot weather of Decem-
ber plants will often wilt early in the 
afternoon even though they have been 
recently watered, but their growth does 
not appear to be affected greatly by this. 
As water is being removed from the tops 
faster than the roots can take it up and 
transport it, there is nothing that can be 
done about it anyway. 
If the cotton is severely stressed it may 
have to be watered every five days for 
short periods. 
12. Side dress urea (December 14-24) and 
cultivate 
A side dressing of urea at 160 lb. per 
acre is given about four weeks after emer-
gence. The urea is placed 2 in. to 3 in. 
deep about 6 in. to one side of each row, 
using knife applicators on mid mounted 
equipment. 
The distance the urea is placed from 
the plants should vary depending on the 
growth made. If the application is delayed 
until the plants are taller than 2 ft. 6 in. 
the fertiliser can be applied into the fur-
rows rather than into the ridges. 
This dressing will probably supply 
enough nitrogen to mature the crop. How-
ever, if the plants begin to pale off pre-
maturely a further application can be 
made, the rate used depending on the 
colour and maturity of the crop. Because 
of the time lag between application of 
urea and response by the crop any late 
dressing should be given as soon as it is 
apparent that the plants are short of 
nitrogen. At this stage of growth it would 
even be sufficient to drop the urea on the 
surface of the furrow and allow rain or 
irrigation water to wash it in. 
This dressing of urea can also be satis-
factorily applied in the irrigation water. 
Applying Urea Through Irrigation Water. 
An open-topped 44 gal. drum is supported 
on a stand over one of the Detheridge 
wheels (wheels which measure the rate of 
flow of water onto each farm). The drum 
is filled by pouring urea through a sieve 
supported by an old wire bed base. The 
urea drops from the drum through a tube, 
the size of the tube used determining the 
rate of flow. The urea dissolves in the 
water entering the farm through the 
Dethridge wheel and mixing naturally 
occurs in the channel before the solution 
is siphoned onto the field. 
Particularly at night the surface of the 
urea in the drum tends to cake, with con-
sequent blocking of the tube. This was 
corrected by introducing a wire down the 
inside of the drum and through the tube 
so that the end was agitated each time a 
vane of the turning wheel knocked it. This 
agitation was sufficient to break up the 
soft lumps of urea. 
The drum requires filling about every 
two hours. Of course the time between 
fills depends on the desired rate of applica-
tion of the urea, the volume of water 
passing through wheels and the amount 
of water needed to irrigate the field. This 
latter is known fairly accurately from pre-
vious waterings. By measuring the rate 
Apparatus for applying urea In the Irrigation water. 
Urea Is poured Into the drum through a screen sup-
ported on the makeshift bed frame. It falls through 
a pipe at the bottom of the drum and drops onto the 
wet Dethridge wheel which Is being turned by the 
water entering the farm from the supply channel. 
The urea dissolves In this water and Is carried onto 
the crop as It is watered. A wire Is Introduced through 
the urea in the drum and out the pipe at the bottom, 
protruding sufficiently to be agitated by each vane 
of the wheel as It turns around. This keeps the urea 
flowing freely. Though crude, this apparatus was very 
satisfactory and good results were obtained with urea 
applied In this manner. 
765 
Journal of Agruculture Vol 4 No 12, 1963
of flow of urea into a bucket and adjusting 
this flow the required rate per acre can be 
readily achieved. If a plastic sheet is 
pierced by the wire so that dropping urea 
hits the sheet and is diverted into the 
bucket, agitation can proceed while the 
measuring is taking place. 
A disadvantage of this method of 
application is the waste of urea in the 
drainage water. However, with constant 
supervision this can be kept very low. 
The method is very satisfactory for use 
on tall cotton, as mechanical damage to 
the plants is avoided. 
Urea might also be able to be applied 
by aircraft in the wet season. However, 
cotton is susceptible to urea burn and if 
dry urea lodges on the plant it soon 
deliquesces and the concentrated solution 
formed burns the plant. This method 
should be tested when suitable equipment 
is available in the area. Another possibility 
is the use of urea in the insecticide spray 
each week. Appreciable quantities could 
be applied in this manner but again 
thorough testing is necessary before any 
recommendation is made. 
Final Weed Control Cultivation 
At the time of side dressing with 160 lb. 
of urea per acre a final cultivation for 
weed control is given using the same 
equipment as for the first cultivation. 
During this operation the soil should be 
thrown up around the bases of the plants 
to help support them. Heavy rains during 
the wet season can reduce the size of the 
ridges considerably, although this is not so 
noticeable when the plants are big enough 
to give protection to the ridge. 
For cotton following safflower these two 
inter row cultivations should be adequate 
for controlling the weeds and moulding 
the ridges. On more weedy ground at least 
one other cultivation is recommended. 
Naturally the cultivations must fit into the 
schedule for irrigation. The lands should 
be in good condition for cultivating about 
five days after irrigating. 
Any grass, or tall weeds growing within 
the rows on top of the ridges should be 
pulled by hand. This can be done in the 
months of January and February when 
very little has to be done to the crop by 
the fanner. 
Insect Control 
The crop must be sprayed with insecti-
cide during the growing period. Recom-
mendations are set out by K. T. Richards 
in a separate publication. 
The Final Irrigation 
Irrigation should cease when the last 
formed bolls required to be included in the 
harvest are almost half mature, about 3 | 
weeks prior to picking. A good natural 
leaf fall should be obtained and no chemi-
cal defoliation should be necessary unless 
two picks are contemplated. Leaves re-
maining on the plant after natural leaf 
drop are leathery and are little problem 
as regards "green leaf stain." 
If defoliation is considered necessary 
D.EJP. is satisfactory at rates recommended 
by the manufacturer. 
In general both defoliants and desic-
cants give good results in this area because 
of high temperatures. It is possible that 
dusts requiring dew for activation will not 
be satisfactory in the April-May period. 
Picking the Crop 
Mechanical pickers can work a long day 
in this area without being troubled by 
excessive moisture. Generally cotton in 
the picker bins runs at a low 5 to 6 per 
cent, moisture and drying at the gin should 
rarely be necessary. 
Single row pickers should cover about 
five acres of cotton in an eight hour day 
exclusive of servicing time. 
Growing Cotton on "New" Land 
The above recommendations would also 
apply to cotton grown on virgin land except 
that at least two preplanting irrigations 
would be recommended for weed control. 
After each of these irrigations the weeds 
would be killed by cultivating with mid 
mounted equipment, keeping the ridges 
intact. 
These operations may be complicated if 
local subsidence of the land occurs, neces-
sitating further land planing. If such new 
land is to be used for growing cotton it 
should be ready for watering in September 
to ensure that planting can take place in 
November. 
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Dethridge wheels measuring 
the flow of water from the 
supply in the foreground Into 
the farmer's channel system 
in the left background. Up 
to 5 cusecs can flow past 
each wheel. The crop In the 
background is safflower which 
is being watered through 
siphons over the channel 
bank in the left background. 
One operator can handle 10 
cusecs by himself, but gen-
erally two irrigators are used 
for this flow. 
Time of Planting 
Mid November plantings are the most 
satisfactory when the following points are 
considered. 
Cotton will grow all the year at Kunu-
nurra. However it would be undesirable to 
have many open bolls in the field during 
December, January and February because 
of the likelihood of heavy rains. Rain can 
also be expected early in March, and in 
November. 
It is a definite advantage to plant the 
cotton during a dry period of the year so 
that initial cultivations for weed control 
are possible and a side dressing of nitro-
genous fertiliser can be given. 
It is also an advantage to have the crop 
growing over the wet season, thereby 
largely obviating the need for irrigation 
for many weeks. Also, if the crop is grown 
during this period weeds are controlled 
without the need to cultivate a non pro-
ductive fallow in the wet season. 
In June and July, shorter days and 
lower temperatures cause the rate of 
growth to slow down appreciably but some 
flowering and boll setting continues. 
If the crop grows during these months 
the cost of controlling insects is greater 
because the length of the period of growth 
is extended. The cost of irrigating the crop 
is not greatly increased by this increased 
period of growth as waterings every fort-
night are required compared with weekly 
irrigations at the hottest time of the year. 
If the weather permits, plantings in 
December, January and February on land 
fairly free of weeds should still give maxi-
mum yields. 
If the crop is planted in December or 
January most of the nitrogenous fertiliser 
should be applied at planting as there is 
no certainty that machines could get on 
the land for long enough to complete side-
dressings in January or February. 
Plantings in late March complete their 
growth in the dry period of the year and 
despite some disadvantages it is suggested 
that this time of planting will receive 
attention in future years. 
It is possible to plant cotton at Kunu-
nurra over a considerable period of the 
year, and still obtain full yields. This 
extended planting period gives advantages 
in handling the crop from the point of view 
of both farmer and ginner. 
Although it is probable that a large part 
of the crop will be planted in November, 
additional later plantings, if weather per-
mits, will enable the farmer to grow larger 
acreages with a resultant lower capital 
outlay per acre. However, difficulty In 
achieving control of insects in an area 
growing cotton most of the year could 
make it necessary to restrict growth to a 
definite period. 
The long growing period is of extreme 
value if for any reason the crop suffers a 
setback during the growing period. As 
long as sufficient nitrogen is available, the 
plants continue to grow until a good crop 
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A semi-circular sheet steel 
channel stop with wings let 
Into the channel banks. 
Bocks are placed below the 
stop to prevent erosion. Be-
tween one and two tons of 
rock are used for each stop. 
is set. Damage to plants resulting in 
shedding of squares (flower buds) has 
resulted in plants growing up to 5 ft. high 
without setting bolls, yet these plants have 
finally set about 2,000 lb. of seed cotton 
per acre. 
Effect of Time of Planting on Disease 
If cotton is planted from November to 
March, diseases are not likely to be 
important. 
Seedling rots give little trouble as tem-
peratures are so high that seedlings emerge 
two to three days after the seed is watered 
and commence to grow vigorously. 
Bacterial blight (Xanthomonas mal-
vacearium) will not be a problem as the 
resistant variety "Rex" has been supplied 
to farmers by Kimberley Research Station. 
In 1963 a small area of cotton growing 
under wet conditions was wiped out by the 
fungus Macrophomina phaseoli. The area 
was resown and an excellent stand was 
obtained. This disease is not expected to 
be of importance in the area. 
Planting Rate 
It has been shown at Kimberley Research 
Station that yields from different densities 
of stand are similar within the range of 
one to four plants per foot of row. 
Close plantings tend to produce some-
what taller plants, which is a disadvant-
age in insect control and picking the crop, 
but they also encourage shorter fruiting 
laterals and have the lower bolls higher 
on the plants, which is an aid to picking. 
The main advantages of denser plantings 
are, first, if emergence is poor there are 
still enough plants to give maximum yield, 
and second, weeds within the rows are 
better controlled by competition from the 
cotton plants. 
It is recommended that the rate of seed-
ing be such as to supply four germinating 
plants per foot of row. The seeding rate 
can be calculated by weighing 1,000 repre-
sentative seeds and determining their per-
centage germination, remembering that 
one acre has 198 chains of ridge. It is 
likely to be about 13 lb. per acre. 
Naturally the resultant stand will be a 
little less than four plants per foot of row. 
In places some seedlings could be eaten by 
grasshoppers or other insects or damaged 
by rots, or weak seeds may not emerge; a 
few could also be buried during the first 
cultivation for control of weeds. 
Seed Dressing 
The seed should be treated with a 
fungicide and an insecticide. White ants, 
leaf eating ants and wire worms can cause 
damage to seed or seedlings. 
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This is the most talked about tractor on the market 
When it comes to talking features, per-
formance and value between tractors 
in the 30/40 HP group, nearly everyone 
uses the Massey-Ferguson 35 as a yard-
stick, and no wonder because it's the 
leader in its class and the world's top-
selling tractor. 
Now in the new MF35 Diesel — the 35X 
— three factors stand out which make 
it pay its way faster than any other 
tractor in its class. 
First there's the incomparable Ferguson 
System — the unique method of 
hydraulic implement control which has 
been imitated but never equalled. 
There's the sparkling performance of 
the famous 41 BHP 3-cyl. diesel engine 
— the best engine of its size ever 
designed and now still further improved 
by increased horsepower. Then, fore-
most perhaps, in most owners' minds, 
is the downright dependability of the 
35 which gets work done on time and 
is ultimately the measure of any 
tractor's worth. 
Let's face it — there's nothing that 
really compares with the MF35X for all-
round value and performance, but 
don't take our word for it . . . prove it 
yourself with a test-drive now! 
And here's another value feature —all 
Massey-Ferguson tractors are backed 
by a 12 month warranty. 
^ MASSEY-FERGUSON 3 5 X 
v V From ttie World's Largest Manufacturers of Tractors 
nt2619 35 
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R O G O R insect control plus crop protection 
4<D 
apples 
stone fruit 
pears 
small fruit 
vegetable crops 
tomatoes 
fruit fly 
european red mite 
two-spotted mite 
bryobia and other mites 
aphids 
scales 
where pest problems are complex, Rogor 40 is the 
insecticide of choice controlling a wide range of insect pests 
including aphids, mites and fruit fly. The effectiveness 
of Rogor 40 has been proved in widespread commercial 
use throughout the world. 
fewer applications are needed to maintain insect 
control. The double action of Rogor 40 ensures both initial 
control and prolonged systemic protection. 
safety nearer harvest and safety in use have been 
established over four years successful field experience. 
systemic action for better control 
Rogor 40 is absorbed and carried to all parts of the foliage. 
This systemic action not only ensures control 
of those parts of the plant not covered by the spray but 
also gives protection to new growth formed after spraying. 
a product from 
Fisons Overseas Limited 
sales and information from Australian distributors 
Lane's Pty. Limited FS94/F4,3 
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A cheap channel crossing 
constructed of girders and 
pipes by a farmer, Mr. B. Ar-
buckle. The channel stop 
beyond, diverts water down 
the lateral channel In the 
right mlddleground to water 
the safflower In the back-
ground. Land is being pre-
pared for cotton in the left 
background. 
STRUCTURES 
Channel Stops 
A semi-circular sheet metal channel stop 
opening radially from the top was chosen 
by the Irrigation Branch of the Department 
of Agriculture as being most suitable for 
the area. These stops are readily adjust-
able and very satisfactory. A similar type 
has subsequently been used by four of the 
five farmers. Stops which open from the 
top are a definite advantage. They can 
act as a "safety valve." The scouring 
caused by the water dropping through the 
stop into the next bay is prevented by 
placing rock below each stop. 
It was found helpful to mark on the 
stop the average level of the bottom of 
the furrows adjacent to it. When the water 
was about an inch higher than this level, 
the irrigator would know that the siphons 
could just be started. 
By marking off lines on the stop one 
inch apart, above this base line, the 
irrigator can tell at a glance what head 
the siphons are operating at and make 
sure that all the bays are giving about the 
same head. If a level is not available a 
simple method of getting the base level is 
to dig a hole a few inches deep in about 
five furrows adjacent to the stop; then 
start filling the channel with water and 
start the siphons into the holes when 
possible. The water level in the hole then 
rises with the level in the channel and 
when the water flows out of say three of 
the holes and down the furrows the water 
level on the stop is roughly the base line 
required. 
Cross Overs 
Where roadways cross the channel, con-
crete or galvanised iron culverts have been 
used. However, farmers have done the 
job much more cheaply with scrap piping 
and angle iron. 
Drain Crossings 
When the soil is compacted, vehicles are 
able to cross drains satisfactorily even 
when they are wet. A permanent crossing 
can be made by digging a shallow hole 
across the drain and filling with a layer 
of rock. Care must be taken not to have 
the rocks raised above ground level, other-
wise the water will be ponded in the drain. 
Farm Layout and Irrigation Practices 
Water is gravitated to the farms and is 
let into the farmer's channel through 
Dethridge wheels which measure the rate 
of flow and record the amount of water 
used. Each wheel can handle up to 5 
cusecs. 
The channels are V shaped and when 
newly formed are about 12 ft. across and 
about 3 ft. 6 in. deep. 
They are built to carry 10 cusecs of 
water and to supply a reservoir from which 
water can be drawn off through siphons 
into the furrowed field. 
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A typical ideal layout is shown in the 
sketch. 
Here each bay (e.g., ABEF) is about 27 
chains long and will therefore feed about 
500 furrows at 40 in. centres. About 50 
l i in. siphons require 1 cusec, so 10 cusecs 
will feed one bay if a siphon is placed in 
every furrow and two bays with a siphon 
in every second furrow. Four such bays 
each with rows about 20 chains long would 
comprise one block of just over 200 acres 
of irrigable land. There is a road between 
each lateral drain and lateral channel. 
Water flows onto the property from the 
Dethridge wheels at point L, the highest 
part of the block. Siphons are used to get 
the water out of the channel and into the 
furrows. The water wets down the furrows 
and runs into a shallow drain. These 
lateral drains feed into the drain BG 
which takes the water off the farmers 
property. 
Adjustable channel stops at E, F and 
H pond the water in the lateral channels 
EA, FB, etc., to give the requisite "head" 
and further stops are inserted at appro-
priate intervals along these laterals so that 
there is a maximum of 2i in. fall between 
stops. That is, if there is 2J in. to 5 in. of 
fall between E and A one channel stop 
will be required between E and A. A fall 
of 5 in. to 7J in. would require two stops. 
If these stops were not used, siphons at 
E would operate at a much lower head 
than siphons at A. The furrows would 
then be wetted at markedly different 
speeds and the irrigators would conse-
quently have a great deal of work. 
If a high head is used, say 14 in., at the 
lowest point in the channel, then the 
lowest head in this section (using a 3 in. 
drop between stops) will be 11 in. and the 
siphons operating at these two heads carry 
fairly similar quantities of water. However, 
An Ideal layout of a 200 acre section on the Ord River project. 
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if the heads are 5 in. and 2 in. respectively 
the difference in rate of flow will be great. 
It is therefore an advantage to operate at 
a high head. 
When the fall down a lateral drain is 
not steep the drain can be temporarily 
blocked with thin metal sheeting so that 
water running from furrows that have 
watered quickly will turn back and water 
dry furrows, with consequent saving of 
water. The water should not be ponded 
for longer than 12 hours. 
The siphons are about 11 ft. long and 
are made of high density polythene. They 
are started by using the hand as a valve. 
The siphon is thrust into the water with 
the hand removed at the other end. The 
hand is then placed over this end of the 
tube to form a seal and the siphon is then 
partly pulled out of the water. This gives 
the water in the tube momentum, and at 
the end of the pull the hand is removed 
and the tube again thrust into the water. 
Two or three pumps are generally required 
to get the water running through the 
siphon which is then dropped into the 
furrow towards the end of a forward pull. 
Labour Requirement for Irrigation 
An average operator can start six siphons 
a minute. One operator can handle 10 
cusecs of water by himself but it is pre-
ferable to have two irrigators for this flow 
of water. They will only be occupied for 
a part of the irrigating period. 
The irrigation of 200 acres should take 
about 48 hours when 10 cusecs are used. 
Obviously the amount of work involved 
depends to a large degree on the layout, 
the length of row and the size of siphon 
used. 
Layout 
Rectangular blocks with all the fall down 
one side of the rectangle are ideal for easy 
watering. No stops are required in the 
lateral channels and all the fall is down 
the furrow. Triangular blocks are wasteful 
of land and any tapering section causing 
the length of furrows to vary markedly 
either makes a lot of work for the irrigator 
or wastes water. A good slope is an ad-
vantage. The author would much prefer 
a slope of 2 in. per chain to a slope of 
i in. per chain. Slopes of only i in. per 
chain could give trouble. 
Row Length 
The length of furrow used appreciably 
affects the economics of the overall farm-
ing operation. The longer the row the 
smaller is the capital outlay on siphons, 
channels, drains, and roads between the 
channels and drains. It follows that main-
tenance of these items is reduced with 
longer rows. Turning time is reduced for 
all operations involving tractors, and there 
is a smaller amount of waste land along 
the edge of the channel where the tractor 
turns. 
Perhaps the greatest benefit from longer 
rows is the smaller amount of labour 
required to do the watering. Fewer siphons 
have to be operated. 
Lengths of row tested during 1963 varied 
from 10 to 23 chains; rows 23 chains long 
appeared quite satisfactory. It was found 
necessary to speed up the first watering 
if long rows were used so that the cotton 
seed was not held in very wet soil near the 
channel, for long periods. As long as 
slopes of 1 in, or more per chain are used, 
rows up to 25 chains long should be satis-
factory. However, if safflower is to be 
grown on this land it may be advisable to 
limit the length of row to 20 chains so 
that plants near the channel are not 
waterlogged for long periods. 
Size of Siphon 
From the operator's point of view 
siphons of small bore are best. 
The limit on size is determined partly 
by their rigidity, which affects their ease 
of starting by pumping. A siphon with a 
bore size of 1£ in. is the smallest with 
enough rigidity to pump by hand. Other 
factors are that the operators could not 
start enough very small siphons quickly 
enough when handling 10 cusecs, and very 
small siphons would take too long to water 
long furrows and plants adjacent to the 
channel would be excessively waterlogged. 
Ideally, watering should take about 12 
hours. This is certainly not too long for 
the plants near the channel to be watered, 
but is long enough to make watering over-
night very easy. 
Siphons are used in alternate furrows 
so that during the night the operator 
merely has to shift the siphons into the 
adjacent furrows when the majority of the 
furrows have been wet into the drain. The 
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Cotton plants cropping for 
the second time in one year. 
The plants on the left were 
trimmed to about 20 in. high 
with a rotary slasher after 
the first crop had been 
picked. Plants on the right 
were cut with the same 
machine to a height of about 
6 in. 
A dressing of urea was 
given and the plants grew 
vigorously. 
next day he can shift the siphons back 
into any furrows which are still dry. This 
means that the channel stops do not have 
to be touched during the night and siphons 
do not have to be started. 
It takes about 13 hours to water 23 
chains of row with l i in. siphons on a head 
of about 8 in. Such siphons have proved 
very satisfactory and are strongly recom-
mended in preference to those with larger 
bore, which of course are also dearer to 
buy. 
CROPPING CONTINUOUSLY TO COTTON 
At present there is no evidence to suggest 
that cotton cannot be grown continuously 
on the same land at Kununurra. If 
sufficient fertiliser is applied it is likely 
that only disease could limit this practice. 
Seedling diseases should not be serious 
at Kununurra, as the growth of young 
plants is very rapid. Verticullium wilt 
could become a problem but has caused 
no trouble as yet. Bacterial blight is 
serious on most varieties of cotton grown at 
Kununurra, but varieties resistant to this 
disease are available, and one of these, the 
variety Rex, has been planted at Kimberley 
Research Station to provide seed for the 
farmers in the 1963-64 season. 
It is anticipated that farmers will grow 
cotton on the same land for a number of 
years. 
TWO CROPS OF COTTON IN ONE YEAR 
The system of taking two crops of cotton 
off the same bushes in the one year was 
suggested as an interesting possibility by 
Mr. N. Thomson of Kimberley Research 
Station, who showed in preliminary in-
vestigations that excellent yields could be 
harvested from two crops. 
The system entailed picking the first 
crop, then trimming the bushes if neces-
sary, applying nitrogenous fertiliser and 
watering for a second crop. 
The author cropped 20 acres in this 
manner during 1963. Cutting the bushes 
delayed the maturity and it did appear 
that uncut bushes could give the best 
result. It was apparent that insects should 
be controlled throughout the period when 
the first crop is being picked so that there 
is no build-up at the beginning of the 
growth of the second crop. 
A similar system to that tested at Kunu-
nurra, is used in the Imperial Valley of 
California. Here watering is continued 
after the first crop has been set, and the 
second crop is grown on top of the first 
crop without any picking or topping being 
done. 
As the variety Rex holds seed cotton in 
the boll fairly securely this method 
could even be the most satisfactory at 
Kununurra. 
The effect of the long growing period on 
the insect population could be the limiting 
774 
Journal of Agruculture Vol 4 No 12, 1963
-&A&C4*AJ£, fin, ~&Us 
M/Gf/TY shxiMJL off 
BETTERS 
^VEffERS 
M WINDMILL 
The most economical and 
efficient mill in 
Australia 
6-8 GEARING 
FORCE PUMPS 
SHEEP TROUGHING 
SQUATTERS TANKS 
CULTIVATOR PTS. 
TANK STANDS 
Modern agricultural equip-
ment manufactured in West-
ern Australia by Metters . . . 
For further information write 
or phone for a free catalogue 
SALVADO RD. WEMBLEY 
Phone 8 2321 
Showroom: 847 HAY ST. PERTH 
Pleaie mention the "Journal ol Agriculture of WJL," when writing to advertisers 
Journal of Agruculture Vol 4 No 12, 1963
AERIAL 
SUPER SPREADING 
IS 
NOW BEING ORGANIZED 
A Cessna agricultural aircraft on location, being loaded with superphosphate. 
FOR SPECIALIZED SERVICE 
BOOK YOUR REQUIREMENTS WITH 
DALGETY-N.Z.L. 
BOOKING AGENTS FOR 
AGRICULTURAL AND GENERAL AVIATION PTY. LTD. 
• leeie mention K M "Journal of Agriculture of W A.." when writ ing to advertiser! 
Journal of Agruculture Vol 4 No 12, 1963
factor for taking two crops in the one year 
at Kununurra. 
A great deal more work remains to be 
done before definite recommendations can 
be made concerning second cropping. How-
ever, the system has definite possibilities 
and will no doubt be tested by farmers in 
the near future. 
Machinery 
Tractor, row crop. Must have single 
front wheel and be able to take the mid 
mounted and other equipment. 
Grubber tynes (5 only rigid end on, with 
chisel points). 
Middlebusters (5 only with clamps and 
release shanks). 
Markers used in conjunction with 
middlebusters (2 only). 
Gauge wheels (2 only, rubber. For use 
with middlebusters and Alabama sweeps, 
depending on type of tractor purchased). 
Tool bar (14 ft., with headstock, to mount 
middlebusters and Alabama sweeps). 
Cotton planter, four row. 
Tool bar and headstock (12 ft. x 3i in. 
square for cotton planter). 
Tyres, zero pressure (4 only) jockey ties, 
seed press wheels (4 only for planter). 
Fertiliser units (4 only) with applicators 
(4 only) and polythene delivery tubes (4 
only). 
Fertiliser stars (4 only to allow variation 
in rates of application). 
* Cultivator, mid mounted, with spring 
release tynes. 
* Hydraulic cylinders (2 only for the mid 
mounted cultivator depending on type of 
tractor purchased). 
* Alabama sweeps (5 only). 
* Knife weeders (16 only). 
* Cultivating sweeps or duckfoots (5 
only). 
*Tool bar (12in. x 4f in. square for 
cultivator). 
Single row picker, or double row picker 
if more than 200 acres of cotton will be 
grown each year. 
Trailer (2 only to carry seed cotton to 
gin. Steel framed approx. 28 ft. x 8 ft. 
x 8 ft.). 
Rotary slasher, 6 ft., for chopping re-
mains of cotton bushes. 
• Repeat these Items If more than 200 acres of cotton 
are grown. 
Harrows, covering (12 ft.), for firing 
stubbles. 
Spray boom with pump, tank and 
droppers. 
Tank for mixing insecticides, carting 
water (300 gals.). 
Blade, rear mounted. For cleaning up 
roads and channels. 
Consumer Items for Cotton Crop—200 ac. 
Superphosphate, 20 tons. 
Urea, 22 tons. 
Water, 600 ac. ft. 
Insecticide, as required. 
Defoliant, 330 U.S.A. pints D.E.F. if re-
quired at all. 
Fuel, greases, etc. 
Items Required to Grow Saffiower and also 
Needed for Cotton 
Shed. Steel framed iron roof, 80 ft. x 
28 ft. x 12 ft. 
Landplane (10 ft. 6 in. x 28 ft. Wheels at 
rear). 
Siphons (11 ft. long x l i in. diam. high 
density plastic. Number depending on 
length of row. Perhaps 1,500 only). 
Coil shank cultivators 24 only, each with 
clamps (4 bolts). 
Welding plant and selected tools. 
Tool bar 12 ft. x 3£ in. square. Double bar 
required if much trash. 
Head ditch furrower (8 ft. To be made 
by farmer). 
Vehicle for transport. Four wheel drive. 
Chisel cultivator points, 24 only. 
Light truck, or trailer for four wheel 
drive vehicle. 
Tractor, row crop, single front wheel, 
capable of being used for cotton row crop 
work. 
Lights (2 only with batteries, belts and 
helmets for irrigating at night). 
Channel stops (sheet steel, semi circular, 
radially opening with wings. Number de-
pending on layout of the block. Perhaps 
10 only). 
Channel crossovers. Concrete culverts 
10 ft. x 4 ft. x 2 ft. or steel girders and 
ties; number depending on layout of the 
block. 
In addition to this equipment it is likely 
that a heavy tractor and heavy cultivating 
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equipment (plough or offset discs) for 
cultivating dry soil, or a reversible mould-
board plough for working moist soil, or 
both, will be required for preparing the 
ground for future crops. 
When purchasing any machine the 
farmer must be certain that service and 
parts for it are available locally. The 
importance of the availability of spares 
cannot be overstressed. 
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DAY-OLD CHICKS 
Australorp, White Leghorn, R.L Red. 
New Hampshire. First Cross. 
Pullets, unsexed and cockerels. 
EPSOM AVENUE, REDCLIFFE. 
PHONE 6 5543. 
Price List on request. 
I'm on the land! 
I depend oil good roods, petrol, kerosine and diesrl furls 
to work my land . . . I depend on an organisation which 
not only help* to supply these needs but is vitally hound 
up with my interests. 
This organisation is lb * BP (iroup, producing and mar-
keting premium petroleum product* from its Kwinana 
Refinery, south of Fremantle. 
BP supplies bitumen for our mads, fuels and lubricants 
for our ran* trucks and tractors, and L.P. das and krro-
sinc for our cooking and lighting. 
Tiling th« So.1 
W h o • • • ' r * OB bW umd, y«« took to Qjp Pra*«fmf fh« Pew«r 
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Journal of Agruculture Vol 4 No 12, 1963
Get maximum mileage 
from your truck, utility and 
tractor lyres 
Benefit from Beaurepaire's 41 years experience. Re-caps? Fit genuine 
Beaurecaps with H.A.B. (High Abrasive Black) for strong grip, long wear. 
Repairs? Beaurepaire's repairs are prompt, reliable. New Tyres? Beaurepaire's 
stock Olympic tyres, toughest in the business (Olympic Batteries too!). Beaure-
paire's offer "On-the-farm" service, also. 
DO BUSINESS WITH 
Branches throughout — 
VICTORIA, NEW SOUTH WALES, QUEENSLAND, 
SOUTH AUSTRALIA, WESTERN AUSTRALIA, 
TASMANIA 
NEW TYRE SALES 
BEAURECAPS 
BATTERY SALES 
AND SERVICE 
Ptasn RMUNMI HW MJOWNI OI A^IICBWIW* of WA» w m wtfttap to odvoit liars 
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^^mM 
QUALITY 
BUILT TO DO 
THE JOB-NOT DOWN 
TO A PRICE-SO YOU KNOW 
THE HD-3 WILL OUTWORK AND 
OUTLAST EVERY COMPETITOR! 
COUPON 
INFOR-
MATION 
WESFARMERS TLTT BRYANT PTY. LTD. 
Railway Avenue, Bassendean, W.A. 
Please send me, wi thout obligation, more 
Information on the HD-3 Tractor. 
NAM* 
ADOtESV 
Today you could buy a 40 h.p. crawler 
at a lower price than the HD3 . . . but 
next year, and the years after tha t , 
you'd regret it. A tractor is an invest-
ment—and your HD3 will still be oper-
ating profitably long after others have 
become a liability. This is the security 
that the name AT JIS-CHALMERS gives 
you. Now look a t some of HD3's terrific 
features. 
• Solid 6 in. i 4 in. angle steel frame. 
• Heavy duty track assembly. 
• Shuttle clutch (forward to reverse 
without gearshift). 
• Independent steering, clutches and 
brakes. 
• Big capacity hydraulics. 
• Straight dozer, A/dozer, loader, rip-
per, etc., available. 
WESFARMERS TUTT BRYANT PTY. LTD.' RAILWAY AVENUE BASSENDEAN. W A. TELEPHONE 79 !616 
• less* HMntfon ttw ' J i i i i i i ai A^kawwa of WJL." whan writing to advarttaars 
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